Effect of diabetes on vascular smooth muscle function in normotensive and spontaneously hypertensive rat mesenteric artery.
We have examined the functional responses to alpha-adrenoceptor agonists (alpha 1-selective: methoxamine and phenylephrine; alpha 2-selective: clonidine and B-HT 920; non-selective: norepinephrine, serotonin and K+ in ring segments of mesenteric artery of control and streptozotocin-induced diabetic spontaneously hypertensive (SHR) and Wistar-Kyoto (WKY) rats. Systolic blood pressure and contractile responses were examined after 12 weeks of diabetes. There was no significant change in the diabetic WKY rats as compared with the control WKY rats. However, diabetic SHR had significantly less hypertension than control SHR. Responses to serotonin and alpha 2-adrenoceptor agonists were augmented significantly in arteries from control SHR animals as compared with vessels from WKY animals. There was no significant difference in the force of contraction generated by other agonists in both nondiabetic groups. Responses to all agonists in WKY diabetic and to methoxamine and K+ in SHR diabetic arteries were increased as compared with their respective controls. ED50 values for each agonist were similar in all groups. Indomethacin (5 microM) shifted the dose-response curve to norepinephrine to the right in arteries from all groups of animals. However, in the diabetic SHR and WKY, there was a significant reduction in norepinephrine maximum response. Nifedipine was more potent in inhibiting the contraction to K+ and serotonin in WKY diabetic arteries as compared with WKY controls. However, nifedipine inhibited the responses to all agonists with equal potency in the control and diabetic SHR vessels. These results suggest the involvement of alpha 2-adrenoceptors and serotonin receptors in the development and (or) the maintenance of hypertension.(ABSTRACT TRUNCATED AT 250 WORDS)